ABSTRACT
to the Turkey Statistics Institute data 3% of all deaths in our country were due to trauma, and the most common cause of trauma deaths were motor vehicle accidents, 1516 deaths. Twenty-six percent of these deaths were between 20 and 35 ages and 74% were male. [2] Scoring systems are cornerstones of the trauma epidemiology. Graded according to the severity of injury is necessary for the management of trauma and as well as a basic requirement for clinical trials. [3] Trauma revised injury severity score (TRISS) and injury severity score (ISS), are widely used in the estimation of mortality due to injury. [4, 5] In many countries, some trauma scores were developed, and continue to be developed, for the peoples exposed to assess the severity of trauma and the resulting damage. Measurable and comparable objective criteria are required for determining the severity of trauma. For this purpose, many anatomical and physiological scoring systems are created. [6] [7] [8] 
INTRODUCTION
Trauma is a heterogeneous disease that affects all age groups with violence more or less. It takes the first place between 1 and 35 age group patients. In 1989, 160,000 people died as a result of trauma in the United States and this number is approximately four times that of those who died from acquired immunodeficiency syndrome in the same year. [1] According
These scoring systems can provide some benefits: (1) objectively determine the level of the injuries, which enables the care units to classify the patient's centers according to the specified special care they need. (2) The physiological data that are associated with mortality in the early period after an injury can be determined to follow-up the at-risk patients. ( 3) The scores can be helpful by transporting the patients to the appropriate hospitals. (4) Patients who may benefit the most from treatment may be primarily determined. (5) They can enable to determine the kind of health institutions, which are necessary in this region. (6) Epidemiological databases about the injuries and its severities can be created. (7) According the results obtained in the treatment of trauma patients, the effectiveness of health institutions can be compared. [6, 9, 10] Thus, can increase the management quality of trauma cases. The scoring systems which are compared are as follows:
A. This is a descriptive study with cross-sectional properties. The arrival time trauma scores (ISS, NISS, RTS, and TRISS) were calculated both blunt and penetrating trauma patients who were over 16-year-old. The trauma scores were calculated according to their physiological and anatomical criteria such as age, injury mechanism, GCS, pulse rate, blood pressure, respiratory rate, type and degree of the internal and external organ lesions.
The inpatients were followed-up for their hospitalization, intensive care unit (ICU), and mechanical ventilation time and mortality rates. Trauma scores were also calculated for those who were treated as outpatients. On the basis of these results, we determined to find out the trauma scoring system, which can predict best the mortality rate, hospitalization indications, hospitalization duration, ICU and mechanical ventilation requirements, length of stay in intensive care and mechanical ventilation.
The patients under 16 years, burns, pathologic fractures and the ones who died in the emergency department were excluded from the study. Statistical Package for Social Sciences 14.0 was used for analyses. Chi-square, the significance test for the difference between two means, Man-Whitney U-test and correlation analysis were performed. Our data are shown in tables as mean ± standard deviation and p<0.05 was accepted as significant.
RESULTS
The patients was made in hospital, whereas 255 (%40.3) patients were discharged after their first treatment in the emergency department. Thirty-eight inpatients were directed to ICU and 20 patients needed mechanical ventilation.
The trauma scores for all individuals are shown in Table 1 .
The minimum score for all trauma scores was 0.0 point; the maximum scores were 41.0, 48.0, 7.84, and 99.7 points for ISS, NISS, RTS, and TRISS, respectively.
All mean trauma scores of the death patients were significantly higher than survived patients (p=0.001). Accordingly, all trauma scores were equal for predicting the mortality ( Table 2 ).
The trauma scores of the discharged and hospitalized patients were calculated and compared. While trauma scores of ISS and NISS were higher among hospitalized patients, RTS and TRISS were higher in patients who were discharged from the emergency department. The difference was statistically significant for all trauma scores (p<0.05, Table 3 ). However, according to the t-test statistic values the prediction score rate for hospitalization is defined better by anatomical scoring systems (NISS, ISS) then physiological or combined scoring systems (TRISS, RTS).
The hospitalization time has a positive correlation with ISS (r=0.36) and NISS (r=0.42). Whereas RTS and TRISS have a negative correlation (r=−0.2 and r=−0.14) with the hospitalization time.
In spite of the fact that the p values were statistically significant, the correlation coefficient was weak in all trauma scores for hospitalization time (Table 4) .
From the 378 hospitalized patients, 38 hospitalized in the ICU. The service and ICU mean trauma scores were compared. The mean values were statistically different (p<0.05, Table 5 ). ICU patients had a higher ISS and NISS score, and a lower RTS and TRISS score for patients who were hospitalized in trauma services (Table 5 ).
According to the correlation analyses the hospitalization time in the ICU was statistically significant for NISS, RTS, and TRISS scores (Table 6 ), whereas the correlation coefficient was weak for all this trauma scores.
From 38 patients who were admitted in ICU, 20 patients were mechanically ventilated. The trauma scores were significantly different between the mechanically ventilated and nonmechanically groups (p<0.05, Table 7 ). According to the p values we found that the physiological trauma scores (TRISS) can predict the mechanical ventilation need better than the anatomical trauma scores (RTS, NISS) (p=0.001, p=0.005, p=0.013, and p=0.009, respectively).
Except TRISS, none of the trauma scores had a significant p value for determination the mechanically ventilation time.
There was a strong negative relationship between TRISS and mechanically ventilation time (Table 8 ). [11] [12] [13] More than 50 scoring systems have been published for the classification of trauma patients in the emergency room and intensive care settings. [14] [15] [16] The most frequently used trauma scores are AIS, RTS, TRISS, and ISS. These scores are general trauma scores. In our study, we compared the anatomical scoring systems (NISS, ISS), physiological (RTS), and combined scoring systems (TRISS) among adult trauma patients to find out the most effective one.
Eryilmaz et al. [17] analyzed the patients who were falling from a height and compared the trauma scores (ISS, RTS, NISS, and TRISS). They found the TRISS was most sensitive and specific for predicting the mortality. In our study, we analyzed also the traffic accidents, blunt traumas, penetrating stab-gunshot wounds and we found that the entire trauma scores (ISS, NISS, RTS, and TRISS) were equally significant for the mortality prediction (p<0.05, Table 2 ).
Güneytepe et al. [18] compared the GCS, RTS, ISS, and TRISS among the elderly trauma patients and found TRISS as the most effective for mortality prediction. Whereas in our study, we analyzed all the individuals over 16 years and found that all of the trauma scores; ISS, NISS, RTS, and TRISS, were significant for the mortality prediction (p<0.05, Table 2 ). In spite of the fact that the mean age was higher among patients who died, there wasn't any significant statistical correlation between age and survival rate (p>0.05, Table 3 ). This could be due to the low mortality rate, only eight patients.
Aydin et al. [3] compared the efficacy of ISS and NISS for predicting the mortality in patients with multiple trauma and searched the answer if ISS could take the place of NISS in TRISS model. At the end of the study, they didn't found any significant difference between ISS and NISS for predicting mortality and also NISS was not an alternative for ISS in TRISS model. In our study, we compared both anatomical, physiological and combined trauma scores (ISS, NISS, RTS, and TRISS) for the mortality prediction and all of them were equal to each other for the prediction of mortality (p<0.05, Table 2 ).
Honarmand [19] analyzed the effectivity of ISS and NISS among the trauma patients who were admitted to ICU. They found that NISS was better for determining "Need for intubation" and "mechanical ventilation." In our study, all scores (ISS, NISS, RTS, and TRISS) were effective for determining the mechanically ventilation need (p<0.05). When their significance was compared according to their p values it was listed as TRISS, RTS, NISS, and ISS, respectively.
TRISS was the only trauma score in our study, which determined the mechanically ventilation time significantly. In spite of the fact that all trauma scores were equally significant for determining the need for ICU, the anatomic scoring systems were more effective. Except ISS, all of the trauma scores could predict the length of stay in ICU.
Fedakar et al. [20] compared the ISS, NISS, GCS, RTS, and TRISS scores among patients with a life-threatening condition descripted according to Turkish criminal law. They found that ISS and NISS were the most appropriate trauma scores. In our study, we found that NISS and ISS could determine the need for ICU better. Whereas TRISS was more successful in determination the mechanically ventilation time and stay in ICU.
Lavoie et al. [21] compared NISS with ISS among patients with moderate and severe head trauma for the ICU admission and length of hospital stay, and NISS was found to be better than ISS for the prediction. In our study, ICU need was predicted by all trauma scores significantly, but NISS was more successful. All scores were equally significant in determination hospitalization time.
Schluter et al. [22] analyzed the predictivity of TRISS among the trauma patients to estimate the length of hospital stay. The result showed that TRISS was not sufficient and reliable to predict the length of hospital stay and useable for the followup. In our study, all trauma scores were statistically significant for the estimation of hospitalization time.
Like in our study, Eryilmaz et al. [23] compared anatomic and physiological scores in terms of mortality and they did not found superiority to each other.
Bilgin et al. [24] have analyzed trauma scores effectivitiy for writing effective forensic reports among trauma victims. Although all trauma scores were significant the ISS method was found to be more successful. According to our results anatomical scores (NISS and ISS) exhibited the need for ICU, and TRISS determinates the mechanical ventilation need and length of ICU treatment better.
Between the anatomical scoring systems NISS predictive power was relatively higher than ISS in our study in terms of morbidity (hospital and ICU admission requirements, length of stay in ICU, mechanical ventilation need). This can be while the serious injuries in the same region are preferred than a slight injury in a different body region for NISS calculation. NISS and ISS predictive power were equal to each other in terms of length of hospital stay. There was not a statistically significant relationship between mortality and age or injury mechanism. This could be due to the low mortality rate, eight patients. Furthermore, the mortality rate between genders could not be made while all of the patients who died were male.
All of the victims and the majority of trauma patients (76.1%) are male. This could be while men live more active, travel more, most of the drivers are men, and they are present more in the trauma environments.
Osler et al., [25] summarizes the algorithm used for estimation of prognosis as; anatomical injury + physiological injury + patients reserve. Accordingly, it is difficult to predict the prognosis only with the anatomical and physiological injury scores. In addition, age, existing chronic diseases, and possible genetic predispositions varies patient's survival rate in trauma patients. In spite of the fact that this could be a better formulation for estimation the prognosis, it doesn't differs the results of our trauma scores effectivity.
Age and trauma mechanism factors are considered in TRISS, opposed to other score calculations. This enables both anatomical and physiological trauma determination which can make TRISS superior to other trauma scores. As a result of our research, TRISS has established ICU length of stay and mechanical ventilation need better.
It is accepted that ISS results are close to TRISS, and that's why ISS is used commonly for TRISS in practice. This is not supported by our study.
